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DETAILED ACTION 

Response to Amendment 

The amendment filed 05/28/2008 was entered. 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 2, 5 - 1 3 and 1 6 - 23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Shao et al. (US Patent 6,008,493) in view of Badawi et al. 
(Algorithms for calculating detector efficiency normalization coefficients for true 
coincidences in 3D PET, Phys. Med. Biol. 43 (1998) 189 - 205). 

With regards to claims 1 , 2, 12, 13 and 23, Shao discloses a method of 
generating detector efficiency data for a positron emission tomography scanner 
including: a detector array (Col. 5, Line 18) for generating detection data; and a single 
photon source (Col. 5, Line 58), wherein the method comprises the steps of: conducting 
an acquisition procedure using the single photon source to produce detection data (Col. 
5, Line 58); and processing said detection data. Shao fails to expressly disclose an 
efficiency estimation algorithm to calculate data representative of the efficiencies of 
individual detectors in said array. Badawi teaches algorithms for calculating detector 
efficiency during blank scans (Introduction). Thus, it would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to modify Shao to 
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include the teachings of Badawi in order to obtain a full set of normalization coefficients 
for statistical accuracy. Note, it is further obvious that computer software controls said 
algorithms. 

With regards to claims 5 and 16, Shao discloses the claimed invention according 
to claims 1 and 16, absent some degree of critical ity, the recitation of the scanner is a 
non-rotating scanner is considered an obvious matter of design choice involving only 
routine skill in the art. For example, one skilled in the art would include a non-rotating 
scanner if the application were to be implemented in an Exact3D Pet apparatus. 

With regards to claims 6 and 17, Shao discloses the scanner is a rotating 
scanner (Col. 6, Line 11). 

With regards to claims 7 and 18, Shao discloses the scanner comprises two 
single photon sources 30A & 31 A (Col. 7, Line 15) and the method further comprises 
the step of selectively operating one of the two single photon sources during the 
conducting step (Col. 7, Line 64). 

With regards to claims 8 and 19, Badawi discloses obtaining estimates for all 
efficiencies for all detectors (2.3 Algorithms for calculation of intrinsic efficiencies), thus 
the step of and generating an output (inherent to said method), responsive to said data 
representative of efficiencies, on an output device for an operator (specifically, middle of 
page 192). 

With regards to claims 9 and 20, Badawi discloses processing said data 
representative of efficiencies to identify detector elements, or groups of detector 
elements having relatively low efficiencies. Although, Badawi fails to expressly say "low 
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efficiencies", it is obvious that Badawis' disclosure of crystal efficiencies would also 
include corrections of said low efficiencies since variations in the efficiencies may be 
invalid (See Badawi, 2.3 Algorithms for calculation of intrinsic efficiencies, Page 192). 

With regards to claims 10 and 21, Badawi discloses processing said data 
representative of efficiencies using a function determining a parameter relating to an 
average over a plurality of detector elements (2.2 Implementation of the geometric 
corrections [4], Page 191 - 192). 

With regards to claims 11 and 22, Badawi discloses processing said data 
representative of efficiencies using a function determining a parameter relating to an 
amount of variation therein (2.1 Normalization model, Page 1 90 - 1 91 ). 

Claim 3, 4, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shao and Badawi in view of Gregan et al. (US Patent 6,1 98,1 04). 

With regards to claims 3 and 14, Shao modified discloses the claimed invention 
according to claims 1 and 12, but fails to expressly disclose producing artificial 
coincidence count data during an acquisition and wherein the step of processing said 
detection data comprises processing said artificial coincidence count data. Gregan 
teaches the artificial coincidences and processing said artificial coincidence as claimed 
(Abstract, Col. 7, Lines 17 - 50). Thus, it would have been obvious to a person of 
ordinary skilled in the art to modify Shao to include the teachings of Gregan in order to 
correct the PET images. 

With regards to claims 4 and 15, Shao modified discloses the claimed invention 
according to claims 3 and 14, but fails to expressly disclose that measured counts of 
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artificially coincident pairs is related to a weighted sum of there individual efficiencies. 
However, weighting said coincident pairs is well known and conventional used in the art. 
Thus, it would have been obvious to a person of ordinary skill in the art to relate the said 
coincident pairs to a weighed sum of individual efficiencies since the weighted sum 
would increase the accuracy of the correction. 
Response to Arguments 

Applicant's arguments filed 05/28/2008 have been fully considered but they are 
not persuasive. 

In response to applicant's argument that Badawi is related to using a positron 
emission source, rather than using a single photon source as claimed in the present 
invention, thus using the wrong model for a single photon source, the test for 
obviousness is not whether the features of a secondary reference may be bodily 
incorporated into the structure of the primary reference; nor is it that the claimed 
invention must be expressly suggested in any one or all of the references. Rather, the 
test is what the combined teachings of the references would have suggested to those of 
ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 

In this instance, Badawi calculates intrinsic detector efficiency by use of an 
algorithm and one of ordinary skill in the art would have recognized that efficiency 
algorithms would be useful in Shao, i.e., normalization processes. One skilled in the art 
can appreciate that algorithms are well known and conventionally used in the art and 
modifying Shao is considered routine design choice involving only ordinary skill. 
Therefore, Shao teaches all elements of independent claim 1 , except for the efficient 
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algorithm. Badawi teaches an efficiency algorithm. Accordingly, the combined 
teachings of the references would have suggested the recited claim, as explained 
above for normalization, to those of ordinary skill in the art, thus the rejection is proper. 

The examiner directs attention to a previous prior art, which was recited in the 
conclusion of the previous office action (Vickers, US Patent 5,677,536). Vickers teaches 
that it is known to automatically normalize detectors for drift, gain and noise. Therefore, 
Vickers teaches that it is known in the art to normalize for intrinsic effects. The examiner 
has cited additional art in the conclusion below which may be pertinent to applicant's 
disclosure. 
Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Hines et al. (US Patent 6,100,531 ) shows a dual-purpose transmission source for 
use in a nuclear medicine imaging system is described. A Cs-137 point source is used 
to transmit radiation having a 662 keV photopeak to a corresponding detector during a 
transmission scan of an object. The Cs-137 source can be used in transmission scans 
for correcting either coincidence or single-photon emission data for non-uniform 
attenuation . When performing a transmission scan to correct single-photon emission 
data, a collimator may remain mounted to the detector, since a substantial portion of the 
transmitted radiation completely penetrates the radiation-absorbing material of the 
collimator to reach the detector. 
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Bailey et al. (Strategies for accurate attenuation correction with single photon 
transmission measurements in 3D Pet; IEEE 1998; pp 1009-1013) show a PET system 
benefiting from using a single photon source for correcting attenuation data , similar to 
independent claim 1. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Djura Malevic whose telephone number is 
571 .272.5975. The examiner can normally be reached on Monday - Friday between 
8:30am and 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Djura Malevic 
Patent Examiner 
GAU 2884 
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Supervisory Patent Examiner, Art Unit 2884 



